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[OAR-2003-0188; FRL-]
RIN A2060-0013

List of Hazardous Air Pollutants, Petition Process, Lesser
Quantity Designations, Source Category List

AGENCY: Environnental Protection Agency (EPA).
ACTION: Proposed rule.
SUMMARY: The EPA proposes to amend the |ist of hazardous
air pollutants (HAP) contained in section 112(b)(1) of the
Clean Air Act (CAA) by renoving the conpound et hyl ene gl ycol
nonobutyl et her (EGBE) (2-Butoxyethanol) (Chem cal Abstract
Service (CAS) No. 111-76-2) fromthe group of glycol ethers.
Today' s action is being taken in response to a petition to
delete EGBE fromthe HAP |ist submtted by the Ethylene
d ycol Ethers Panel of the American Chem stry Counci
(formerly the Chem cal Manufacturers Association) on behal f
of EGBE producers and consuners. Petitions to delete a
substance fromthe HAP |ist are permtted under section
112(b) (3) of the CAA

The proposed rule is based on EPA s eval uation of the
avail abl e informati on concerning the potential hazards and
proj ected exposures to EGBE. W have made an initial

determ nation that there are adequate data on the health and
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environnental effects of EGBE to determ ne that em ssions,
anbi ent concentrations, bioaccumulation, or deposition of
EGBE may not reasonably be anticipated to cause adverse
human heal th or environnental effects. Today' s action

i ncludes a detailed rationale for renmoving EGBE fromthe

gl ycol ethers group of HAP under section 112(b)(1) Iist of
HAP.

DATES: Comments. Witten conments on the proposed rule
must be received by [I NSERT DATE 60 DAYS FROM PUBLI CATI ON OF
TH S PROPCSED RULE | N THE FEDERAL REG STER] .

Public Hearing. A public hearing will be held if requests

to speak are received by the EPA on or before [I NSERT DATE
15 DAYS FROM PUBLI CATION OF THI S PROPOSED RULE I N THE
FEDERAL REGQ STER]. If requested, a public hearing wll be
hel d on [I NSERT DATE 28 DAYS FROM PUBLI CATION OF THI S
PROPOSED RULE I N THE FEDERAL REG STER] .

ADDRESSES: Comments. Comments may be submitted
electronically, by mail, or through hand delivery/courier.
El ectronic coments may be submitted on-1line at

http://ww. epa. gov/ edocket/. Witten coments sent by U. S.

mai | should be submtted (in duplicate if possible) to: Ar
and Radi ati on Docket and Information Center (Ml Code
6102T), Attention Docket | D Nunmber OAR-2003-0188, Room B108,

U. S. EPA, 1200 Pennsyl vani a Avenue, NW, Wshi ngton, DC



20460. Witten comments delivered in person or by courier
shoul d be submitted (in duplicate if possible) to: Ar and
Radi ati on Docket and Infornmation Center (Mail Code 6102T),
Attention Docket I D Nunber OAR-2003-0188, Room B102, U.S.
EPA, 1301 Constitution Avenue, NW, Washi ngton, DC 20460.
The EPA requests a separate copy al so be sent to the contact
person |isted bel ow (see FOR FURTHER | NFORMATI ON CONTACT) .

Public Hearing. If a public hearing is requested by [|NSERT

DATE 15 DAYS FROM PUBLI CATI ON OF THI S PROPOSED RULE I N THE
FEDERAL REGQ STER] the public hearing will be held at the new
EPA facility conpl ex, Research Triangle Park, NC [|NSERT
DATE 28 DAYS FROM PUBLI CATI ON OF THI S PROPOSED RULE I N THE
FEDERAL REG STER]. Persons interested in presenting oral
testimony should contact Ms. Kelly A Rinmer, Risk and
Exposure Assessnent G oup, Em ssion Standards Division
(C404-01), U S. EPA, Research Triangle Park, North Carolina
27711, tel ephone nunber (919) 541-2962 at | east two days in
advance of the hearing.

SUPPLEMENTARY INFORMATION:

Requl ated Entities. Entities potentially affected by

today’s action are those industrial facilities that
manuf acture or use EGBE. Today’s action proposes to anend
the list of HAP contained in section 112(b)(1) of the CAA by

removi ng the conmpound EGBE



Docket. The EPA has established an official public docket
for this action under Docket |D Number A-99-24 and

El ectroni c Docket |D Nunber OAR-2003-0188. The official
public docket is the collection of nmaterials that is
avai l abl e for public viewing at the EPA Docket Center (Air
Docket), EPA West, Room B-108, 1301 Constitution Avenue, NW
Washi ngton, DC 20004. The Docket Center is open from 8: 30
a.m to 4:30 p.m, Mnday through Friday, excluding |egal
hol i days. The tel ephone nunber for the Reading Roomis
(202) 566-1744, and the tel ephone nunber for the A r Docket
Is (202) 566-1742. Al itens may not be |listed under both
docket nunbers, so interested parties should inspect both
docket nunbers to ensure that they have received al
materials relevant to the proposed rule.

El ectroni c Access. An electronic version of the public

docket is available through EPA's el ectronic public docket
and comrent system EPA Dockets. You may use EPA Dockets at

http://ww. epa. gov/ edocket/ to submt or view public

comrents, access the index of the contents of the official
publ i c docket, and access those docunents in the public
docket that are available electronically. Once in the
system select "search" and key in the appropriate docket
i dentification nunber.

Certain types of information will not be placed in the



EPA dockets. Information clained as confidential business

i nformation (CBI) and other infornmation whose disclosure is
restricted by statute, which is not included in the official
public docket, will not be available for public viewing in
EPA s el ectronic public docket. The EPA s policy is that
copyrighted nmaterial will not be placed in EPA's el ectronic
public docket but will be available only in printed paper
formin the official public docket. Although not all docket
materials may be avail able electronically, you may stil
access any of the publicly avail able docket materials

t hrough t he EPA Docket Center.

For public commenters, it is inportant to note that
EPA's policy is that public comments, whether submtted
electronically or in paper, will be rmade avail able for
public viewing in EPA's el ectronic public docket as EPA
recei ves them and wi t hout change unl ess the conment contains
copyrighted material, CBI, or other information whose
disclosure is restricted by statute. Wen EPA identifies a
comment contai ning copyrighted material, EPA will provide a
reference to that material in the version of the coment
that is placed in EPA's electronic public docket. The
entire printed comment, including the copyrighted materi al,
will be available in the public docket.

Public coments submtted on conputer disks that are



mai | ed or delivered to the docket will be transferred to
EPA s el ectronic public docket. Public coments that are
mai |l ed or delivered to the docket will be scanned and pl aced
in EPA's electronic public docket. Were practical,

physi cal objects will be photographed, and the photograph
will be placed in EPA's electronic public docket along with
a brief description witten by the docket staff.

Comments. You may submt comments electronically, by mail,
by facsimle, or through hand delivery/courier. To ensure
proper receipt by EPA, identify the appropriate docket

i dentification nunmber in the subject Iine on the first page
of your comment. Please ensure that your coments are
submitted within the specified corment period. Coments
submitted after the close of the cormment period will be

mar ked “late.” The EPA is not required to consider these

| ate comments.

El ectronically. |If you subnmit an electronic conment as

prescri bed bel ow, EPA recommends that you include your nane,
mai | i ng address, and an e-nmi|l address or other contact
information in the body of your comrent. Also include this
contact information on the outside of any disk or CD ROM you
submt and in any cover |letter acconpanying the disk or CD
ROM This ensures that you can be identified as the

submtter of the comrent and allows EPA to contact you in



case EPA cannot read your comment due to techni cal
difficulties or needs further information on the substance
of your conment. The EPA's policy is that EPA will not edit
your comment and any identifying or contact information
provided in the body of a cooment will be included as part
of the comment that is placed in the official public docket
and made available in EPA's el ectronic public docket. |If
EPA cannot read your coment due to technical difficulties
and cannot contact you for clarification, EPA may not be
abl e to consider your comrent.

Your use of EPA's electronic public docket to submt
comments to EPA electronically is EPA's preferred nethod for
receiving comments. Go directly to EPA Dockets at

http://ww. epa. gov/ edocket, and foll ow the online

instructions for submtting corments. Once in the system
sel ect “search” and key in Docket |ID No. QAR-2003-0188. The
systemis an “anonynobus access” system which nmeans EPA wil |
not know your identity, e-mail address, or other contact
i nformation unless you provide it in the body of your
coment .

Comments nay be sent by electronic mail (e-mail) to

a- and-r -docket @pa. gov, Attention Docket |ID No. OAR-2003-

0188. In contrast to EPA's electronic public docket, EPA s

e-mail systemis not an “anonynous access” system If you



send an e-mail comrent directly to the docket w thout going
t hrough EPA' s el ectronic public docket, EPA's e-mail system
automatically captures your e-mail address. E-nai

addresses that are automatically captured by EPA s e-nui
system are included as part of the coment that is placed in
the official public docket and nmade available in EPA s

el ectroni c public docket.

You may submit coments on a disk or CD ROMthat you
mail to the nmailing address identified in this docunent.
These el ectronic subm ssions wll be accepted in WrdPerfect
or ASCII file format. Avoid the use of special characters
and any form of encryption.

By Mail. Send your conments (in duplicate, if possible) to:
EPA Docket Center (Air Docket), U S. EPA West, (MD6102T),
Room B- 108, 1200 Pennsyl vani a Avenue, NW Washi ngton, DC
20460, Attention Docket 1D No. QAR-2003-0188.

By Hand Delivery or Courier. Deliver your conmments (in

duplicate, if possible) to: EPA Docket Center, Room B-108,
U S. EPA West, 1301 Constitution Avenue, NW Washi ngton, DC
20004, Attention Docket 1D No. QAR-2003-0188. Such
deliveries are only accepted during the Docket Center’s

nor mal hours of operation.

By Facsimle. Fax your comments to: (202) 566-1741, Docket

| D No. OAR-2003-0188.



CBl. Do not submt information that you consider to be CB

t hrough EPA' s el ectronic public docket or by e-nmail. Send
or deliver information identified as CBl only to the
foll owi ng address: Kelly Riner, c/o Roberto Mirales, Ofice
of Air Quality Planning and Standards (QAQPS) Docunent
Control Oficer (C404-02), U S. EPA, 109 TW Al exander Drive,
Research Triangle Park, NC 27709, Attention Docket |D No.
OAR-2003-0188. You may claiminformation that you submt to
EPA as CBI by marking any part or all of that information as
CBl (if you submt CBlI on disk or CD ROM mark the outside
of the disk or CD ROM as CBI and then identify
electronically within the disk or CD ROMthe specific
information that is CBlI). Information so marked will not be
di scl osed except in accordance with procedures set forth in
40 CFR part 2.

Worldwi de Wb (WMWN. In addition to being available in the

docket, an electronic copy of today s proposed rule wll

al so be avail able on the WMVt hrough the Technol ogy Transfer
Network (TTN), on the TTN s policy and gui dance page for
new y proposed or promnul gated rul es at

http://ww. epa.gov/ttn/oarpg. The TTN provides information

and technol ogy exchange in various areas of air pollution
control. If nore information regarding the TTIN i s needed,

call the TTN HELP line at (919) 541-5384.



Qutline. This preanble is organized as foll ows:

Backgr ound

Criteria for Delisting

| . EPA Analysis of the Petition

Backgr ound

Exposur e Assessnent

Human Heal th Effects of EGBE

Human Heal th Ri sk Characterization and Concl usi ons
Ecol ogi cal Ri sk Characterization and Concl usi ons

Transformati on Characterization

Publ i ¢ Comment s

Concl usi ons

Statutory and Executive Order Reviews

Executive Order 12866: Regulatory Planning and Revi ew
Paperwor k Reduction Act

Regul atory Flexibility Act (RFA)

Unf unded Mandat es Ref orm Act

Executive Order 13132: Federalism

Executive Order 13175: Consultation and Coordi nation
with I ndian Tribal Governnents

Executive Order 13045: Protection of Children from
Environnmental Health Ri sks and Safety Risks

Executive Order 13211: Actions Concerning Regul ations
that Significantly Affect Energy supply, D stribution,
or Use

Nat i onal Technol ogy Transfer and Advancenent Act

IOMMOOW>»_" "~

<

I O Tmoowx

| . Backgr ound

Section 112 of the CAA contains a mandate for EPA to
eval uate and control em ssions of HAP. Section 112(b)(1)
includes a list of 188 specific chem cal conmpounds and
cl asses of conpounds that Congress identified as HAP. The
EPA nust eval uate the em ssions of substances on the HAP
list to identify source categories for which the Agency nust
establish em ssion standards under section 112(d). W are
required to periodically review the |ist of HAP and, where

appropriate, revise the list by rule. |In addition, under
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section 112(b)(3), any person may petition us to nodify the
list by adding or deleting one or nore substances. A
petitioner seeking to delete a substance nust denonstrate
that there are adequate data on the health and environnental
effects of the substance to determ ne that em ssions,
anbi ent concentrations, bioaccumul ation, or deposition of
t he substance may not reasonably be anticipated to cause any
adverse effects to human health or the environnent. A
petitioner must provide a detailed evaluation of the
avai |l abl e data concerning the substance’ s potential adverse
heal th and environnental effects and estinmate the potenti al
exposures through inhalation or other routes resulting from
em ssions of the substance.

On August 29, 1997, the Anerican Chem stry Council’s
Et hyl ene @ ycol Ethers Panel submitted a petition to delete
EGBE (CAS No. 111-76-2) fromthe HAP list in CAA section
112(b) (1), 42 U S.C., 7412(b)(1). Followi ng the receipt of
the petition, we conducted a prelimnary evaluation to
determ ne whether the petition was conplete according to
Agency criteria. To be deemed conplete, a petition nust
consider all available health and environnental effects
data. A petition nust also provide conprehensive em ssions
data, including peak and annual average em ssions for each

source or for an appropriately selected subset of sources,
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and nust estimate the resulting exposures of people |iving
inthe vicinity of the sources. 1In addition, a petition
nmust address the environnental inpacts associated with

em ssions to the anbient air and inpacts associated with the
subsequent cross-nedia transport of those em ssions. After
receiving additional submttals through Decenber 21, 1998,
we determned the petition to delete EGBE to be conpl ete.

We published a notice of receipt of a conplete petition in

t he Federal Register on August 3, 1999 and requested

information to assist us in technically review ng the
petition.

We received ei ght subm ssions in response to our
request for coment and information which would aid our
technical review of the petition. The coments made general
statenents encouraging EPA to delist EGBE. None of the
comment s included technical information.

II. Criteria for Delisting

Section 112(b)(2) of the CAA requires us to nake
periodic revisions to the initial list of HAP set forth in
section 112(b)(1) and outlines criteria to be applied in
deci di ng whether to add or delete particul ar substances.
Section 112(b)(2) identifies pollutants that should be
listed as:

pol |l utants which present, or nmay present,
t hrough inhal ati on or other routes of exposure, a

12



threat of adverse human health effects (including,

but not limted to, substances which are known to

be, or may reasonably be anticipated to be,

car ci nogeni ¢, nutagenic, teratogenic, neurotoxic,

whi ch cause reproductive dysfunction, or which are

acutely or chronically toxic) or adverse

envi ronment al effects whet her through anbi ent

concentrations, bioaccunul ation, deposition, or

ot herw se. .

Section 112(b)(3) of the CAA establishes general
requirenents for petitioning the Agency to nodify the HAP
list by adding or deleting a substance. Although the
Adm ni strator may add or delete a substance on his or her
own initiative, the burden
is on a petitioner to include sufficient information to
support the requested addition or del etion under the
substantive criteria set forth in section 112(b)(3)(B) and
(0.

The Adm nistrator nust either grant or deny a petition
to delist a HAP within 18 nonths of receipt of a conplete
petition. [If the Adm nistrator decides to deny a petition,

t he Agency publishes a witten explanation of the basis for

denial in the Federal Register. A decision to deny a

petition is final Agency action subject to review. |If the
Adm ni strator decides to grant a petition, the Agency
publishes a witten explanation of the Adm nistrator’s
decision, along with a proposed rule to add or delete the

substance. The proposed rule is open to public coment and
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public hearing, and all additional substantive information
received is considered prior to the issuance of a final
rul e.

To delete a substance fromthe HAP |ist, section

112(b) (3)(C) provides that the Adm nistrator nust detern ne

t hat :
there is adequate data on the health and

environnental effects of the substance to

determ ne that em ssions, anbient concentrations,

bi oaccunul ati on of deposition of the substance may

not reasonably be anticipated to cause any adverse

effects to the human health or adverse

envi ronnent al effects.

W do not interpret CAA section 112(b)(3)(C to require
absolute certainty that a pollutant will not cause adverse

effects on human health or the environnent before it may be
deleted fromthe list. The use of the terns “adequate” and
“reasonabl y” indicate that the Agency nust weigh the
potential uncertainties and likely significance.
Uncertainties concerning the risks of adverse health or
environnmental effects may be mtigated if we can determ ne
that projected exposures are sufficiently lowin relation to
| evel s where adverse effects may occur to provide reasonabl e
assurance that such adverse effects will not occur.
Simlarly, uncertainties concerning the nagnitude of

proj ected exposures may be mtigated if we can determ ne

that the |l evels which m ght cause adverse health or
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environnental effects are sufficiently high to provide
reasonabl e assurance that exposures will not reach harnfu

| evel s. However, the burden renmains on a petitioner to
denonstrate that the avail able data support an affirmative
determ nation that em ssions of a substance may not be
reasonably anticipated to result in adverse effects on human
health or the environment. The EPA will not renove a
substance fromthe |ist of HAP based nerely on the inability
to conclude that em ssions of the substance will cause
adverse effects on human health or the environnent. As a
part of the requisite denonstration, a petitioner nust
resolve any critical uncertainties associated with m ssing
information. W will not grant a petition to delete a
substance if there are major uncertainties that need to be
addressed before we would have sufficient information to
make the requisite determ nation

IIT. EPA Analysis of the Petition

A. Backgr ound

The broad category of glycol ethers (GE) are general
sol vents, also known as cellosolves. In 2000, ethylene
gl ycol nonobutyl ether nade up an estimated 45 percent of
the total GE production in the U S. (or 325,000 - 350, 000
tons). It is a colorless liquid with a mld, rancid odor.

It is soluble in nost organic solvents and mneral oil. It
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m xes with acetone, benzene, carbon tetrachl oride, ethyl
et her, n-heptane and water, and it is nmiscible with many
ket ones, ethers, alcohols, aromatic paraffin, and

hal ogenat ed hydr ocar bons.

Et hyl ene gl ycol nonobutyl ether is used in hydraulic
fluids and as a coupling agent for water-based coatings. It
is used in vinyl and acrylic paints and varnishes and as a
sol vent for varnishes, enanels, spray |acquers, dry cleaning
conpounds, textiles, and cosnetics. Ethylene glycol
nmonobutyl ether is a solvent for grease and grine in
industrial cleaning. It is also used as a freeze-thaw agent
in |latex paints and enmul sions, and as an internmediate in the
production of esters, ethers, al koxy al kyl halides,
pol yet her al cohol s, hem acetals and acetal s.

The petition states that EGBE rel eased to the air has a
half Iife of 3 to 33 hours. However, the California Air
Resources Board (CARB) reports an EGBE half-life of 14 to 22
hours. The mdpoint in these ranges of both these half-
lives is 18 hours, and we used this value in our analysis as
it represents a reasonable estinmate of the half-life of
EGBE. The petition identifies the principal oxidation
products of EGBE as n-butyl formate, 2-hydroxyethyl formate,
pr opi onal dehyde, 3-hydroxybutyl formate, and several

isomeric forms of an organic nitrate conpound. Only one of
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t hese conpounds (i.e., propional dehyde) is a |listed HAP
However, the formate esters are known to transformin the
at nrosphere into formal dehyde, which is another |isted HAP
I n addi tion, propional dehyde undergoes further
transformation to fornmal dehyde and acet al dehyde (which is
al so a HAP)

The portion of EGBE that does not degrade to secondary
products in the air, rapidly partitions to soil and water.
Once in soil, EGBE is further deconposed through biotic
processes, but it has been estimated that as nuch as 35
percent of the EGBE deposited on soil can eventually nove to
water. Due to its lowvolatility, high solubility, |ow
vapor pressure, and mninmal tendency to bind to sedinents,
once in surface water EGBE tends to remain dissol ved until
it biodegrades (half life =1 to 4 weeks). It has a | ow
bi oconcentration factor, therefore, it is not anticipated to
accunul ate in the environnent or in food stuffs.

Its relatively rapid biodegradation in water indicates
t hat humans are unlikely to be exposed to significant
anounts of EGBE in drinking water. However, the fact that
ECBE rel eased to the air preferentially partitions to water
does raise a question concerning the risk from EGBE
ingestion originating fromair rel eases. Based on our

review of the available informati on on EGBE, we have
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concl uded that inhalation and ingestion are the inportant
routes of nonoccupational exposures resulting from EGBE
em ssions, and consider these two routes of exposure in
eval uating this petition.

B. Exposure Assessnent

As a first step in evaluating the petition’ s inhalation
ri sk assessnent, we reviewed the petitioner’s em ssions
i nventory upon which the nodeling was based. The petitioner
used the 1993 Toxics Rel ease Inventory (TRI) as a starting
point to identify em ssions of GE, including EGBE. To
| ocate facilities emtting EGBE which were not included in
the TRI, the petitioner searched EPA's TINto identify
regul atory docunentation that mght contain EGBE em ssions
data. This docunentation includes information on recently
pronmul gat ed maxi num control technol ogy (MACT) standards,
information on area sources, and consumer and commerci al
product Vol atile Organic Conpounds (VOC) rules. The
petitioner searched the National A r Toxics C earinghouse
whi ch contains a database of State air toxic programs
identifying those States with active air toxics progranms and
t hose that collected chem cal specific data and contacted
the State agencies for data. The petitioner also contacted
12 trade associations concerned with the use of EGBE to

obtain data regarding i ndustry use of EGBE and/or GCE
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Lastly, the petitioner contacted facilities known to be
| arge EGBE em ssion sources to obtain specific nodeling
data, such as emi ssion rates, stack height, distance to
fence |ine.

After reviewing the petitioner’s inventory, we have
concl uded that the nethods used to identify sources of EGBE
em ssions are adequate and provide a reasonabl e
representation of the EGBE enmi ssions. To evaluate the
overall conpl eteness of the inventory, we conpared the
petition’s list of EGBE em ssion sources to EPA' s 1996
Nat i onal Toxics Inventory (NTI), which is now called the
Nati onal Em ssions Inventory (NEI). W found the
petitioner’s inventory to be conparable to the NTI
Therefore, we conclude that the petitioner’s em ssions
inventory provides an adequate basis for dispersion nodeling
and the exposure assessnent and is acceptable for that
pur pose.

The petitioner used a nodification of the air
di spersi on nodel i ng approach described in EPA's “Tiered
Model i ng Approach for Assessing R sk due to Sources of
Hazardous Air Pollutants” (EPA-450/4-92-001)(Tiered
Approach) to devel op predictions of the maxi mum annual
concentrations for the EGBE em ssion sources identified in

its inventory. The petitioner’s nodifications of the Tiered
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Approach first consisted of conducting an “inverted tier 1”
assessment before the petitioner conducted a standard tier 1
analysis. The EPA's tier 1 conservatively predicts the air
concentration froma facility when few data are avail abl e.
The required inputs are: estimates of annual em ssion rate,
di stance to fence line and whether the release is froma
point or area source. The result of tier 1 is a maxi num
annual concentration for the pollutant assessed. The
petitioner used the inverted tier 1 approach in order to
identify an em ssion rate that would result in a specified
maxi mum annual concentration. The petitioner could then
estimate, for a large nunber of facilities, what em ssion
rates would result in the specified nmaxi mum concentrati on.
Al facilities who emtted EGBE in anmounts that resulted in
t he specified nmaxi mum concentrati on would then be brought
forth to the next level of analysis. |In our review of this
approach, we have deternmined that it is reasonable, and
woul d tend to overestimate rather than underestinmate maxi mum
annual anbi ent average concentrations. This is because the
petitioner used a conbination of a ground | evel em ssion

rel ease and a 50 neter distance to fence line, which are
assunptions that would tend to overstate inpacts. Also, the
petitioner chose to use a maxi num annual anbi ent average

concentration of 3 mlligrans per cubic neter (ng/nf) as the
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cut-off for a facility to be brought forward to a nore
detail ed analysis. The value the petitioner chose as a cut-
off is far bel ow the EPA inhal ation reference concentrati on,
which is a peer-reviewed value defined as an estimate (wth
uncertainty spanni ng perhaps an order of magnitude) of a

dai ly inhal ati on exposure to the human popul ati on (i ncl udi ng
sensitive subgroups) that is likely to be w thout
appreciable risk of deleterious noncancer effects during a
life time. Gven that the current EPA I nhal ati on Reference
Concentration (RFC) is 13 ng/n?, using 3 ng/n? as a cutoff
resulted in a greater nunber of facilities being brought
into the nore detailed analysis. This increases our
confidence that the exposure assessnent will likely over-
rat her than under-estimate the actual maxi num annual anbi ent
average concentrations of EGBE.

Al'l 3,439 sources in the inventory went through the
inverted tier 1 analysis. O those, 286 showed maxi mum
annual anbi ent average concentrations of EGBE of 3 ng/n? or
greater. The petitioner included these 286 sources in the
next | evel of analysis, the standard tier 1 analysis
descri bed above.

Upon review, we determ ned the petitioner appropriately
applied the tier 1 analysis and correctly identified 64

sources as show ng a nmaxi nrum annual anbi ent average
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concentration of 3 ng/n? or greater. These sources nobved on
to the next phase of the analysis.

This next phase is the petitioner’s second nodification
to the standard EPA Tiered Approach. It includes a
probabilistic nodeling exercise along with a decision
anal ysis method (CARTSCREEN). The petitioner enployed these
met hods as an additional screening tool for sources whose
maxi mum annual average anbi ent concentrations of EGBE that,
according to the tier 2 analysis, are predicted to exceed 3
ng/ n?¥, but that may not warrant a tier 2 or 3 analysis.
The petitioner first constructed a distribution of val ues of
addi ti onal source paraneters, for exanple, stack dianeter,
exit tenperature and velocity. The nodel randomy sel ected
a value for each input fromthat distribution of val ues,
constructing a hypothetical facility, before running
SCREEN3. This procedure was repeated a total of 25,000
times. The results of this probabilistic nodeling exercise
were inported into the decision tool CARTSCREEN al ong with
data fromactual facilities, in order to conplete the data
set. The results of CARTSCREEN showed which facilities
would emt EGBE in anmpbunts that result in maxi num annua
average anbi ent concentrations of 3 ng/n? or greater.
the 64 facilities for which this anal ysis was conducted, 41

sources noved on to the tier 2 analysis.

22



We have determ ned that the assunptions and paraneter
sel ection underlying this nodification are consistent with
t he objectives of the EPA tiered approach. The nodeling
conponent of this approach used SCREEN3, which is a
regul atory nodel devel oped and used by the EPA. In
addi tion, we have determ ned that CARTSCREEN uses wel |
est abl i shed deci sion tree nmethods which are appropriately
appl i ed here.

The petitioner brought forth the 41 sources fromthe
previous iteration, and added 29 sources back into the tier
2 anal ysis because there were enough data to do so. The
petitioner added these 29 facilities back into the analysis
in order to be conservative, even though these facilities
produce hazards below the 3 ng/n? cutoff established by the
petitioner. The petitioner used EPA's SCREEN3 nodel and
foll owed EPA's Guidance on Air Quality nodels (40 CFR part
51, appendix W, the EPA's Tiered Mdeling Guidance, and
SCREEN3 docunentation. The tier 2 analysis required the
following information for each facility: annual EGBE
em ssion rate; release type (point, area, volune) rel ease
hei ght; inside stack diameter; stack gas exit velocity and
tenperature; horizontal distance across area or vol une
sources; terrain, land use (urban or rural); and buil ding

di mensions. The petitioner included the raw data for the
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di spersion nodel analysis and the nodel outputs. The
results showed that naxi mum predi cted annual average anbi ent
concentration of EGBE ranged fromnear 0 ng/nf to 37 ng/nt.

We reviewed the data, verified the appropriateness of
the nodel and facility input paraneters, and eval uated the
nodel outputs for several em ssions sources sel ected at
random Qur evaluation confirnmed that the petitioner
appl i ed appropriate EPA guidelines in the dispersion
nodel i ng anal ysis and that the predicted maxi num annual EGBE
concentrations were consistent wwth the objective of the
tier 2 anal ysis.

Two sources had predicted concentrations over 3 ng/ni.
However, the petitioner included five facilities in the tier
3 analysis, in order to include the two | argest EGBE
em ssions sources identified in the inventory. The analysis
used EPA s Industrial Source Conplex Short Term Model ,
Version 3 (I SCST3) nodel and foll owed EPA' s Gui dance on Air
Quality nodels, the EPA's Tiered Mdeling Guidance, and
| SCST3 docunentation. |In addition to the rel ease inputs
used in tier 2, the | SCST3 nodel requires em ssions
information for all em ssion points, (SCREEN3 nakes the
sinplifying assunption that all em ssions cone out of 1
stack), fence line data, 5 years of neteorol ogical data, and

a receptor grid. The petitioner used the regulatory default
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nmode. The results showed that the maxi num annual average
anbi ent concentration (regardless of fence line)resulting
froma single major source’s em ssions of EGBE is 0.3 ng/nt.
(A major source is a source that emts greater than 10 tons
per year (tpy) of EGBE or 25 tpy of EGBE conbined with other
HAP. )

We have determ ned that the petitioner perforned the
di spersi on nodeling analysis foll ow ng appropriate nodeling
gui dance. Based on our technical review of the various
em ssi on nodel i ng conponents, we have confirnmed that the
hi ghest predi cted maxi num annual average off-site
concentration (i.e., the maxi mum annual |evel occurring over
5 years) of EGBE for any individual major source facility
does not exceed 0.3 ng/nf. W judge that these estinates
are nore likely to over predict than under predict actual
exposures due to the health-protective assunptions made in
the anal ysis. Based on the information provided in the
petition on EGBE em ssions, we eval uated the potenti al
i npact of em ssion sources within close proximty to each
other. First, we |ooked at the em ssions fromclosely
| ocated maj or sources. Based on our eval uation, we concur
with the petitioner that the maxi mum annual EGBE
concentration fromclosely | ocated major sources is expected

to be no greater than 0.07 ng/nt.
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Next, we eval uated the petitioner’s nodeling approach
for closely |ocated area sources (i.e., sources emtting
| ess than 10 tpy EGBE | ocated 500 neters from each other).
We determ ned that the assunptions underlying the
petitioner’s nodel were conservative, and that the maxi num
estimated annual concentration of EGBE from area sources is
likely to be no greater than 0.5 ng/nf. W note that this
concentration is higher than the maxi nrum annual anbi ent
average concentration predicted fromeither a major source
or a group of closely |ocated major sources. This is not
unexpected as snal |l er sources can have em ssion rel ease
characteristics that can result in higher inpacts to the
surroundi ng conmunities. For exanple, while smaller sources
may emt |ess EGBE, they may al so have shorter stack
hei ghts, or fence lines that are closer to the em ssion
points. Also, people may live closer to a smaller facility.

W reviewed the literature and various EPA databases to
assess the potential contribution of the anmbi ent background
EGBE to the maxi mum annual concentration of EGBE
Subsequently, we determ ned that EGBE nonitoring data that
could be used to determ ne the background EGBE | evel are not
avai l able. W, therefore, proceeded to evaluate the
petitioner’s background estimati on approaches. Based on our

eval uati on, we have determ ned that both approaches provide
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accept abl e, yet conservative estimates. Therefore, we have
concl uded that the ambi ent background concentration of EGBE
is not likely to have a significant influence on maxi num
annual exposures to EGBE

To summarize the air quality nodeling conmponent of the
i nhal ati on exposure assessnent, the petitioner provided a
tiered nodeling analysis of EGBE em ssions using EPA
gui delines and nodels. The analysis was perforned follow ng
accept abl e nodel i ng gui dance. Based on a detailed technical
review of the analyses, it is our conclusion that nodel
i nputs, assunptions, and results provide a conservative
representati on of EGBE sources. The nodeling anal ysis
denonstrated that the maxi num annual concentrati on of EGBE
was no greater than 0.3 ng/nf froma single major source,
0.07 ng/n? froma cluster of mmjor sources, and 0.5 ngy/n?
froma cluster of area sources.

We judge the petition’s overall approach to exposure
assessnent to be acceptable. The use of the maxi nrum annual
average anbi ent concentration for each em ssion source to
characterize the exposed popul ati on provi des a conservative
approach to chronic exposure nodeling. Furthernore, based
on our experience, we judge that a refined exposure
assessment estimating exposures for actual people living

near these facilities would result in nmaxi mum i ndi vi dual
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exposures significantly | ower than the maxi nrum annual
average anbi ent approach. Gven the likely proximty of
i nhabi tabl e areas and the variability of human activity
patterns over an annualized tinme period, it is our
expectation that actual maximum indivi dual exposure woul d be
at least a factor of 2 |less than predicted by the nodel s and
at | east an order of nagnitude bel ow EPA's RfiC

After evaluating the petitioner’s ingestion exposure
scenarios, we determned that the scenarios were acceptable
and that the human exposure paraneters used to calculate a
person’s average daily intake were conservative. However
as a part of our assessnent of potential ecological risk due
to EGBE em ssions, we had previously derived an i ndependent
estimate of the concentration of EGBE in a water body
situated at the point of the maxi num annual average EGBE
concentration fromthe | argest em ssion source in the
petitioner’s inventory. This estinmate was approxi mately 28
times greater than that presented in the petition.
Therefore, based on this estimate, we were concerned that
the petitioner’s estinmation nethod was not sufficiently
conservative, and we carried out the foll ow ng anal ysis
descri bed bel ow.

Qur estimation of EGBE in surface water was a worst-

case estimate. It was derived using a Mackay Level |1
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fugacity nodel to estimate the steady state equilibrium
concentration of a known volunme (i.e., 1,000 kil ograns per
hour (kg/h) of EGBE rel eased to the atnosphere in each of
four environnmental nedia: air, soil, sedinment, and water.
The EGBE concentration predicted in air was then ratioed

wi th the maxi mnum concentration predicted for a single major
source fromthe petitioner’s | SCST3 nodel (i.e., 0.3 ng/nf)
of the largest em ssion source to develop a scaling factor.
The EGBE concentration in water as predicted by the Mackay
nodel was then nmultiplied by the scaling factor to predict
EGBE concentrations in a water body situated at the point of
t he maxi num annual average EGBE concentration. The results
yi el ded an estimated concentration of 3.6 mlligrans per
liter (ng/L) of EGBE in the water body.

W consider these results to be very conservative
(i.e., worst case) because nunerous vari ables were not taken
into consideration that, if considered, were likely to
reduce estinmates of EGBE in water. For exanple, we did not
consi der degradation in the water, nor did we consider that
t he body of water would have to be continuously exposed at
the fence line concentration across its entire surface to
approach this predicted concentration. Therefore, we do not
anticipate surface water concentrations greater that 3.6

ng/L to occur as a result of airborne deposition of EGBE
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Even though we do not feel that surface water
concentrations would approach 3.6. ng/L, we used this worst
case estimate, to recal culate the average daily intake for
each of the age groups in each exposure scenario. For the
Resi dential Scenario involving the ingestion of EGBE in
drinking water, we cal cul ated an average daily intake of 0.1
mlligram per kilogram per day (ng/kg/day) for adults and
0.2 ny/kg/day for children of both age groups. For the
Resi dential Scenario involving dermal contact with EGBE
during bathing and showering, we determ ned an average daily
i ntake of 0.00003 ng/kg/day for adults, 0.0004 ng/kg/day for
ol der children, and 0.0005 ng/ kg/day for younger children.
For the Recreational Scenario involving incidental ingestion
of EGBE in surface water while swimm ng, we cal cul ated an
average daily intake of 0.0007 ng/kg/day for adults, 0.04
ng/ kg/ day for ol der children, and 0.03 ng/ kg/day for younger
children. Lastly, for the Recreational Scenario involving
dermal contact with EGBE in surface water, we cal cul ated an
average daily intake of 0.0003 ng/kg/day for adults, 0.0002
ng/ kg/ day for older children, and 0.0006 g/kg-day for
younger children

Conbi ning the Residential and Recreational Scenarios
for each of the age groups provided a worst-case exposure

scenario. The average daily intake for the conbi ned worst
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case are: adults 0.1 ng/kg/day, older children 0.3

ng/ kg/ day, and younger children 0.3 ng/kg/day. Based on
this anal ysis, we have concluded that exposures to EGBE
arising fromthe ingestion of surface water exposed may not
reasonably be anticipated to exceed 0.3 ny-kg/day, and would
be significantly |ess.

C. Human Health Effects of EGBE

The petitioner used the 1997 draft Integrated Ri sk
I nformati on System (I RI'S) assessnent as the basis for their
human health effects evaluation of EGBE. Since then, the
| RIS assessnent has been conpleted (in 1999) and nore recent
t oxi col ogi cal information on EGBE has becone avail abl e.
Therefore, rather than evaluating the infornmation presented
in the petition, we focus our evaluation of EGBE s health
effects on the nore recent data.

We used the I RIS toxicol ogi cal database to eval uate the
human health effects associated with exposures to EGBE, and
to identify an appropriate human health criterion for the
risk characterization (IRI'S, 1999). Specifically, we used
the toxicological data presented in support of the IRIS RIC

and | nhal ati on Reference Concentrati on and reference dose

(RfD) which is contained in The Toxi col ogi cal Revi ew of

Et hyl ene d ycol Mnobutyl Ether (EGBE). This docunent is

el ectronically available via EPA' s IR S Page at
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http://ww. epa.gov/iris. The IRISis the Agency’s official

repository of consensus human health risk information. It
was created and is nmaintained by the Agency to provide
assi stance to Agency deci sion makers on the potenti al
adverse human health effects of particular substances. |In
addition, EPA scientists have investigated and anal yzed
informati on on the human carci nogeni c potential of EGBE that
was published after the IRIS assessnent was final. W had
our evaluation of the new information peer reviewed by
experts external to the agency, and we use this eval uation
to hel p us drawn concl usi ons about the potential for EGBE to
cause cancer in humans (see docket for EPA' s August, 2003
InterimFinal Report, “An evaluation of the Human
Car ci nogenic Potential of Ethylene Gycol Butyl Ether”).
Based on these reviews, we have determ ned that adequate
data concerning the potential health effects of EGBE are
avai l abl e and are of sufficient quality to use as the basis
for deciding whether or not to del ete EGBE

The RIS reports that the reproductive toxicity of EGBE
has been studied in a variety of well conducted oral and
i nhal ation studies using rats, mce, and rabbits. 1In
addi tion, several devel opnental studies have addressed EGBE
toxicity fromconception to sexual maturity including

toxicity to the enbryo and fetus, follow ng oral and derna
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exposures to rats, mce, and rabbits. Ethylene glycol
nmonobutyl ether was not found to cause adverse effects in
any reproductive organs in any study. In a two generational
reproductive toxicity study, fertility was reduced in mce
only at very high (maternally toxic) doses. WMaternal
toxicity related to the adverse effects on red blood cells
(call ed hematol ogic effects) due to exposure to EGBE and
relatively m nor devel opnmental effects have been reported in
devel opnental studies. W conclude fromthese studies that
EGBE is not significantly toxic to reproductive organs of
parents, male or female. |In addition, no teratogenic
toxicities were noted in any of the studies. Therefore, we
al so conclude that EGBE is not significantly toxic to

devel opi ng fetuses of |aboratory aninals.

Qur review of the IRI'S assessnment confirmed that
henot ol ogi ¢ effects is the primary response in sensitive
species follow ng inhalation, oral, or dermal adm nistration
of EGBE. The reported sensitivities range fromthat of the
gui nea pi g which displays no henolytic effects from EGBE at
exposures | evels as high as 1,000 ng/kg (oral) or 2,000
ng/ kg (dermally) to the rat which displays increased
sensitivity at single-inhalation exposures bel ow 100 parts
per mllion (ppm (483 ng/nf) and single oral exposures

bel ow 100 ng/ kg. No henol ysis has been observed in
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controlled | aboratory acute inhal ati on exposures of human
volunteers up to 195 ppm (941.9 ng/n?) and reversible

henol ytic effects have been observed in a case where hunans
consuned single oral doses of 400 to 1,500 ng/ kg of EGBE.

Data considered in the RIS toxicol ogical review
primarily fromacute and in vitro studies, indicate that
humans are significantly |less sensitive to the henolytic
toxicity of EGBE than typical |aboratory species such as
mce, rats, or rabbits. Wile studies of chronically
exposed hunmans are | acking, several |aboratory animal
studi es have denonstrated this, as have in vitro studies
usi ng either whol e bl ood or washed red blood cells. 1In
addition, blood frompotentially sensitive individuals,

i ncluding the elderly and those persons with congenital

henol yti c di sorder such as sickle-cell anemia or hereditary

spherocytosi s, does not show an increased henol ytic response
when incubated with EGBE s active netabolite, 2-butoxyacetic
acid (BAA).

The principal study used to determne the EGBE RFC is a
2-year bioassay that involved groups of F344 rats exposed to
0,31, 125, and 500 ppm EGBE in air for 12 nonths (6
hour s/ day, 5 days/week). Female rats exposed to the three
hi ghest concentrations at all exposure durations devel oped

clinical signs consistent with henolytic effects associ ated
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w th EGBE exposures. A Lowest Observed Adverse Effects
Level (LOAEL) of 31 ppm (149.7 ng/n? was identified in this
study for hematol ogi c and hi stopathologic effects in female
rats.

The human equi val ent concentration (HEC) was cal cul at ed
usi ng the standard Rf C approach, a physiologically based
phar macoki neti c (PBPK) approach, a benchmark concentration
(BMC) approach, and a PBPK/ BMC approaches conbi ned. The
PBPK/ BMC approach was determ ned by the RIS Peer Review
Panel to provide the best estimate of a HEC because it
i ncorporated much of the nechanistic information avail abl e
for EGBE, best characterized the dose-response relationship
for EGBE-i nduced hematol ogic effects, and reduced the
potential uncertainties to the greatest extent. The HEC as
determ ned by the PBPK/ BMC net hod was then reduced by a
series of uncertainty factors to derive the RFC. An overal
uncertainty factor (UF) of 30 was applied to account for
extrapol ation froman adverse effect (UF = 3) and to account
for the variation in the sensitivity within the human
popul ation (UF = 10).

The principal study for the ingestion Rfd involved
groups of 10 fermale F344 rats exposed to 750, 1,500, 3,000,
4,500, and 6,000 ppm of EGBE via drinking water for 13

weeks. Decreases in body weight were observed in femal e
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rats exposed to the two hi ghest dose |evels. The study
results show hemat ol ogi ¢ changes at all dose levels after 13
weeks that were indicative of mld to noderate anem a

Using this study, EPA cal cul ated hunan equi val ent doses
(HED) using all four approaches. W selected the PBPK/ BVD
approach for the derivation of the RfD because it

i ncorporated nmuch of the nechanistic information avail abl e
for EGBE, best characterized the dose-response rel ationships
for EGBE-induced hematol ogi c effects, and reduced the
potential uncertainties to the greatest extent. Using the
HED from t he PBPK/ BMC nodel, and a total UF of 10 to account
for variation in sensitivity within the human popul ati on (UF
= 10), the EPA determned that the IRIS RFD was 0.5
nmg/ kg/ day.

The RIS review states that EGBE has been adequately
tested in conventional genotoxicity tests for its potenti al
to induce gene nutations in in vitro systems and cytogenetic
damage in both in vitro and in vivo systens. The avail able
data do not support a mutagenic or clastogenic potential for
EGBE. The EPA s Toxi col ogi cal Review of EGBE, avail able at

http://ww. epa.gov/iris/toxreviews/0500-tr. pdf #page=68 ,

states that one | aboratory has reported weak genotoxicity
responses at toxic doses, though these data are consi dered

to be questionable, nay be a result of inpurities in the
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test material .

In addition, the 1999 IR S describes structure-activity
rel ati onship (SAR) anal yses that have been conducted to
provide insight into EGBE s potential carcinogenicity to
humans. These anal yses have been found to be useful for
agents that are believed to initiate carcinogenesis through
Deoxyri bonucl eic Acid (DNA) reactive nechanisns. Based on
chem cal structure, EGBE does not resenble any known
chem cal human carci nogens and is not expected to have
el ectrophilic or DNA reactive activity. The IR S review
states that there are no reliable epidem ol ogi ¢ studies
avai |l abl e that address the potential carcinogenicity of
EGBE.

The RIS review utilized a draft report of the results
of a 2-year inhalation bioassay perforned by the National
Toxi col ogy Program (NTP, 1998) using rats and m ce that had
recently beconme available. The NTP (1998) report indicates
no evi dence of carcinogenic activity in nale F344/N rats,
and equi vocal evidence of carcinogenic activity in female
F344/ N rats based on increased conbi ned incidences of benign
and mal i gnant pheochronocytoma (mainly benign) of the
adrenal nmedulla. They also reported sonme evidence of
carcinogenic activity in male B6C3F1 m ce based on increased

i nci dences of hemangi osarcoma of the liver, and sone
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evi dence of carcinogenic activity in femal e B6C3F1 m ce
based on increased incidences of forestonach squanous cel
papi |l oma or carcinoma (nmainly papillom).

The I RIS di scusses the rel evance of these tunors to
humans. For exanple, the phenochronocytoma in the fenale
rats were indicated as only a marginally significant trend.
Further, these types of tunors are difficult to distinguish
from non-neopl asti ¢ adrenal nedullary hyperpl asia, and
therefore need to be interpreted wth caution. The
hemangi osarcoma in livers of male m ce appear to be exposure
rel ated. However, the increases were slight and, |like the
forestomach lesions in female mce, were not observed in any
ot her sex or species. There is also evidence to suggest
that these cancer lesions in nmce are associated wth uni que
aspects of nouse physiology (i.e., the known increased
sensitivity of mce to oxidative stress and the exi stence of
a forestomach), and are secondary to noncancer (i.e.,
henmol ysis and forestomach irritation) effects.

The I RIS concl udes that because of the uncertain
rel evance of these tunor increases to humans, the fact that
EGBE is generally negative in genotoxic tests, and the |ack
of human data to support the findings in rodents, the human
carcinogenic potential of EGBE, in accordance with the

recently proposed CGuidelines for Carcinogen Ri sk Assessnent
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(U.S. EPA, 1996a), cannot be determned at this tinme, but
suggestive evidence exists fromrodent studies. Therefore,
under existing EPA guidelines, EGBE is judged to be a
possi bl e human car ci nogen.

Since the publication of NTP s draft report (NTP, 1998)
on their 2-year inhalation bioassay of EGBE, and since the
| RIS update of Decenber 1999, there has been continued
di scussi on anong scientists fromgovernnent, industry, and
academ a concerni ng the human carci nogeni c potential of
EGBE. The NTP (2000a) finalized their study results w thout
changing their original determ nation of equivocal evidence
of carcinogenic activity in female rats, sone evidence of
carcinogenic activity in nmale mce, and sone evi dence of
carcinogenic activity in female mce. These findings by
NTP, along with the EPA's conclusion in the 1999 IR S
assessment that the carcinogenic potential of EGBE “cannot
be determined at this time, but suggestive evidence exists
fromrodent studies”, pronpted scientists fromacadem a and
industry to design research projects ainmed at determ ning
t he node of action for the formation of the forestomach and
liver tunors observed in mce. W report here on recent
findings in scientific publications, fromscientific
nmeetings and in the EPA (1999b) draft cancer guidelines, to

provi de an up-to-date evaluation of the node of action
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involved in the origin of these tunors in mce and their
human rel evance.

Est abl i shing the node of action is critical for
determ ning an effect’s relevance to humans and for choosi ng
t he approach nost appropriate for dose-response nodeling
(i.e., whether to use a linear or nonlinear approach). As
is extensively discussed in the Agency’s interimand draft
cancer guidelines (U S. EPA. 1999b; 2003), in order to
determ ne a chem cal’s node of action, one nust consider the
full range of key influences a chemcal or its netabolites
m ght have as an initiator or pronoter of the conplex
carcinogenic process. Wth this in mnd, we eval uated
EGBE s role in the formation of fenal e nouse forestomach and
mal e nouse |liver tunors that were observed foll ow ng two-
years of inhal ation exposure (National Toxicol ogy Program
2000a). Qur August 2003 interimfinal report provides
details of this evaluation.

Wth regard to forestomach papill omas and carcinoma in
femal e m ce, the NTP study (NTP 2000a) shows that at the
hi ghest exposure |evel, 250 ppm the 10 percent incidence of
squanous papilloma and 12 percent conbi ned incidence of
squanous cell papillomas or carcinomas were significantly
i ncreased over study controls and exceeded the ranges for

hi storical controls of 0-2 percent and 0-3 percent,
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respectively. This study reports that 8 percent is the
hi ghest incidence of forestomach neopl asns that has been
observed in contenporary historical controls. NTP (2000a)
di d not observe significant increases in forestomach
papi | | omas and carci nonas at any other exposure levels in
femal e m ce, nor at any exposure level in male mce or
either sex of rats.

Recent reviews of available in vitro and in vivo
genotoxicity assays are in agreenent that EGBE is not likely
to be genotoxic (Commonweal th of Australia, 1996; Elliot and
Ashby, 1997; U.S. EPA, 1999a; NTIP, 2000a). The NTP (2000a))
suggested that EGBE caused chronic irritation leading to
forestomach injury including penetrating ulcers and that the
observed “neopl asia (papillonmas and one carci noma) was
associated with a continuation of the injury/degeneration
process.”

The Agency believes that EGBE i s not genotoxic and that
a nonlinear node of action is principally responsible for
t he increased forestomach tunor incidence reported by NTP
(2000a). However, reports of weak positive effects by EGBE
at high concentrations in sonme in vitro assays (see
di scussion in full report located in the docket under “O her
Possi bl e Mbdes of Action for Forestomach Tunor Devel opnent

in Female Mce”) indicate the potential for contribution
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fromdirect interaction of butoxyacetal dehyde (BAL), an EGBE
netabolite, with DNA. Wile these weak positive findings
may be due to study design artifacts (e.g., changes in pH or
osnolarity associated with high EGBE concentrations), they
may i ndicate contribution from BAL whi ch has caused
cl ast ogeni ¢ changes in Chinese hanster |lung (v79) and human
| ynmphocyte cells (Elliot and Ashby, 1997). As we discuss in
the full report, available evidence froma published EGBE
PBPK nodel that has been nodified to include kinetics for
the nmetabolismof the BAL internediate (Corley, 2003)
suggests that the conditions of these in vitro assays (e.g.,
no netabolic activation; high, cytotoxic concentrations of
BAL) are of little relevance to expected target organ
(forestomach) environnment (e.g., high netabolic activity;
| ow concentrations of BAL). However, additional research
(e.qg., verification of these PBPK nodeling results and
further genotoxicity research using nore appropriate assays
and currently accepted test protocols) would be beneficial
to provide a nore definitive determ nation regarding the
role of BAL in the formation of forestomach tunors in female
m ce.

We concl ude that the avail able data establish a
pl ausi bl e nonlinear, nongenotoxic node of action for the

noder ate i ncrease observed by NTP (2000a) in the incidence
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of forestomach tunors in female mce follow ng chronic

i nhal ati on exposure to EGBE. Forestomach tissue irritation
caused by constant exposure to EGBE and its netabolites and
subsequent cell proliferation appear to be key precursor
events in the node of action for these tunors. \Wile
certain dosinetric processes and norphol ogi cal aspects of
the forestomach make rodents particularly susceptible to

t hese events, we judge this node of action to be of
qualitative relevance to humans. However, due to the |ack
of a conparable organ for storage and the long term
retention of EGBE, the exposure concentrations that would be
necessary to cause hyperplastic effects and tunors in
humans, if attainable, are likely to be nuch higher than the
concentrations necessary to cause forestomach effects in
mce. |In fact, our analysis indicates that the exposure
concentrations necessary to cause hyperplastic effects in
humans woul d be nmuch higher than the existing RED and RfC
for EGBE. G ven that humans, including potentially
sensitive subpopul ati ons such as children, have no known
organ for the retention of a conparable target dose of EGBE
or its metabolites, we feel it is reasonable to conclude
that the RfC and RfD devel oped for EGBE (EPA, 1999a) are
sufficient for the prevention of hyperplasia and associate

tunors in humans.
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Wth respect to liver tunors in male mce, scientists
have pl aced particular focus on hemangi osarcomas of the
liver reported by NTP (2000a) because this was the only
tumor type that was increased over both concurrent and
hi storical controls, and because one study proposed a node
of action involving EGBE for this tunor (Sascha et al.
2002) .

A netabolite of EGBE, butoxyacetic acid, has |ong been
known to cause henolysis in rodents (Carpenter et al, 1956).
This henolysis |leads to the accunul ati on of henosiderin
(tron) in phagocytic Kupffer cells of the liver of both rats
and mce (NTP, 2000a). Recent research in mce and rats
i ndicates that the increased iron | evels associated with
EGBE- i nduced henvol ysis can produce oxygen radi cal s which
produce oxidative danage in the liver that is nore severe in
m ce than in other species, and increased DNA synthesis in
both cells that |ine blood vessels and liver cells that is
unique to mce (Sascha et al., 2002). This research
hypot hesi zes that these events can contribute to the
transformation of the endothelial cells to hemangi osarconas
(and hepatocytes to hepatocellular carcinomas) in nmale mce.
G ven the high background rate of these tunors in male mce
relative to female mce and rats (NTP, 2000b; Kl aunig,

2002), we feel it is reasonable to hypothesize that the
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endot helial cells and hepatocytes in the livers of nale m ce
are nore susceptible to oxidative stress resulting fromiron
buildup in local Kupffer cells. Wile additional research
woul d be informative with respect to nechanistic issues such
as the relative susceptibility of endothelial cells and
hepat ocytes to oxidative stress caused by the henol ytic
effects of EGBE and the apparent resistance of fenmale mce
to the devel opnent of henmangi osarconmas despite experiencing
simlar henolytic effects, there is enough evidence at this
time to support an EPA determ nation that events associ ated
wi th henolysis could have contributed to the increased
i nci dence of these tunors in male mce exposed to EGBE
Avai | abl e data establish a pl ausi bl e nonlinear,
nongenot oxi ¢ node of action for the noderate increase
observed by NTP (2000a) in the incidence of liver tunors in
mal e mi ce follow ng chronic inhalation exposure to EGBE
The proposed node of action suggests that the endotheli al
cells and hepatocytes of nale mce are sensitive to the
formati on of the subject neoplasns (as evidenced by the
rel atively high background rate of these tunors in nmale
m ce) and that excess iron from EGBE-i nduced henol ysis can
result in sufficient iron-induced oxidative stress to cause
t he observed, marginal increase in the incidence of |iver

hemangi osar comas and hepatocel | ul ar carcinomas in these
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animals (NTP, 2000a). Gven the relatively |low sensitivity
of humans, i ncludi ng subpopul ati ons such as children, to the
hemol ytic effects of EGBE, we feel it is reasonable to
conclude that the EGBE RFC and RfD (EPA, 1999a) are
sufficient for the prevention of henolysis and associ ate
tunors in humans.

We anticipate additional research may be conpleted in
the near term We will review those results and peer review
our findings at the earliest opportunity.

D. Human Health Ri sk Characteri zati on and Concl usi ons

We used a Hazard Quotient (HQ approach to characterize
t he noncancer risk associated with the exposures to EGBE
In this case, the HQ is devel oped by conparing the |evel of
exposure to the IRIS RFC or RiD for EGBE. If the HQis |ess
than 1, the reference |level is not exceeded, and the adverse
health effects are unlikely.

Based on our assessnent of the information provided in
the petition, it is possible to derive a quantitative
eval uation of an inhalation HQ for EGBE. Based on our
eval uation of the nodeling data, we judge that nmaxi mum
anbi ent annual average exposures to EGBE are not likely to
exceed 0.3 ng/n? for a single major source, or 0.5 ng/n? for
a group of closely located area sources. The reference

level to be used in the determnation of EGBE's HQis the
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RfC of 13 ng/n¥. This criterion addresses the health effect
of concern due to chronic inhalation exposures to EGBE. In
addition, the criterion includes the margins of safety built
intothe IRRS RFIC (i.e., any needed uncertainty factors to
address sensitive subpopul ati ons and other factors) and is,
t herefore, protective of sensitive subpopul ations.

Usi ng this approach, we cal culate an HQ for the maxi num
annual anbi ent concentration of EGBE froma single najor
source to be 0.02. In other words, the EGBE air
concentration is 2 percent of the RRC. For closely |ocated
area sources, the HQis 0.04, or 4 percent of the RFC. To
be extrenely conservative, we mght assune that the single
maj or source is |ocated anong the group of area sources. In
this case, the maxi num annual anbi ent average concentration
woul d be 0.8 ng/n? and the HQ woul d be 0.06, or 6 percent of
the RFC. Al HQ are well below the health criterion of an
HQ of 1. Further, we judge that the exposures to EGBE of
actual persons living in the imrediate vicinity of EGBE
em ssion sources would be significantly | ess than the
concentrations estimted by the nodel. Considering such
things as human activity patterns and that predicted anbient
concentrations fall significantly fromthose predicted by
t he nodel s, we expect that the HQ for npbst of the

surroundi ng popul ati on woul d be several orders of magnitude
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| ess than one.

W al so use a Hazard Index (H') approach to
characterize the potential for EGBE exposures to cause
adverse effects when conbined with typical exposures to
pollutants that also affect the circulatory system |In this
case, we rely on the 1996 National Air Toxics Assessnent
(NATA) which estimates risks to certain HAP by census
bl ocks. The NATA results indicate that nore than 99 percent
of the census bl ocks have circulatory system H bel ow 0. 1.
As such, even when conbined with other exposures to
circulatory systemtoxicants, EGBE exposures would results
in H that are well below 1.0 and, therefore, would not be
associated with risk of adverse effects.

The reference |l evel we used to determ ne EGBE s
ingestion HQis the IRIS RfD of 0.5 (ng/kg/day). Based on
our analysis, we judge that maxi mum exposures to EGBE vi a
i ngestion of water contam nated with EGBE fromair rel eases
is not likely to exceed 0.28 ny/kg/day. The resulting HQis
0.6. In other words the concentration in the environnment is
60 percent of the RFD. G ven the conservative nature of the
paraneters used to derive the average daily intake, we
conclude that the actual HQw Il be significantly |ess than
0. 6.

Therefore, based on information presented in the
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petition, EPA's evaluation of data nmade avail able after the
subni ssion of the petition, and our own suppl ement al

anal yses, we have made an initial determ nation that

em ssi ons, amnbi ent concentrations, bioaccunulation or
deposition of EGBE may not reasonably be anticipated to
cause any adverse effects to human health.

E. Ecol ogi cal Ri sk Characterization and Concl usi ons

We devel oped an i ndependent ecol ogical risk assessnent
(ERA) to evaluate the potential environnmental inpacts of
EGBE em ssions. W organized our analysis according to
EPA' s framework for ecol ogical risk assessnent and fol |l owed
a two tiered approach. Under this approach, the tier 1
anal ysis used conservative point estimtes of exposure
(maxi mum possi bl e concentration in the environnment) and
effect (e.g., national anbient water quality criterion). |If
the tier 1 analysis indicated that a conservative estinate
of exposure would not exceed a very sensitive effects
threshold (i.e., quotient <1), the analysis was term nated.
If the tier 1 analysis indicated the potential for effect
(1.e, quotient >1), the analysis proceeded to tier 2. |In
tier 2, nore realistic assunptions were nmade about exposure
and effects. If the tier 2 quotients were |ess than one,
the anal ysis was term nated. However, if one or nore of the

tier 2 quotients were greater than one, the risk assessnent
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woul d proceed to a probabilistic risk assessnent.

Because EGBE concentrations will be the highest close
to the em ssion source and because it is unlikely to be
transported widely due to its short half-life in air and its
propensity to partition fromair to soil and water, we
deci ded that the appropriate spatial nodeling scale for the
anal ysis was local. Using the petitioner’s dispersion
nodel i ng anal ysis, we selected the single facility fromthe
inventory that was the source of the |argest maxi num
predi ct ed annual concentration of EGBE as predicted by the
| SCST3 nodel . This maxi num annual average concentrati on was
then used in conjunction with a Mackay Level | fugacity
nodel to determ ne a steady state equilibriumconcentration
of EGBE in soil, water, and sedinent in a sinulated
environnent situated at the fence line. (Due to the
relatively short distance fromthe source to the fence I|ine,
we assumed EGBE to disperse in the atnosphere as a passive
tracer, not subject to renmoval through deposition or
chem cal reaction during transport.)

We devel oped exposure scenarios for small mammal s and
aquatic species and derived a quotient to characterize the
potential ecological risk. The tier 1 ERA suggested that
EGBE may have the potential to cause adverse effects to

small manmal s and to sensitive aquatic biota residing close
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to and downwi nd of the largest emtting source. This
determ nation was, at least in part, due to the conservatism
of tier 1 analysis, and the fact the decision criterion for
t hese quotients were derived fromvery mnor effects which
were unlikely to be ecologically significant at the
popul ation | evel of ecol ogi cal organi zati on.

The tier 2 analysis conbined a Level |11 Mackay Model
and the | SCST3 outputs for the | argest source. The Level
1l fugacity nodel takes into account reaction, advection
and i nternmedi a exchange after em ssion to the atnosphere.
Based on the fugacity/|SCST3 approach, the estimated EGBE
concentrations in air, soil, and water were determ ned to be
0.3 ng/n?, 0.07 ng/kg, and 3.64 ng/L, respectively.

The | owest aquatic acute toxicity val ue avail abl e was
for the protozoan Endosiphon sulcatum whi ch experienced a 5
percent inhibition of cell nultiplication at 91 ng/L
foll owing a 72-hour exposure. Due to the relatively mnor
effect reported and because the protozoa were exposed over
several generations during the 72-hour period, we applied an
acut e/ chroni c adjustment factor of 10 to derive a safe |evel
(i.e., toxicity reference value (TRV))of 9 ng/L for aquatic
biota in water.

The TRV for small manmal s was based on the critical

manmmal i an studies identified by IRIS for inhalation and oral
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exposure. Henolysis was the critical endpoint of concern.
A TRV of 20 ng/ kg/day was derived by dividing the nost
sensitive LOAEL for fermale rats (59 ng/kg/day) by an
uncertainty factor of three to adjust for the absence of a
NOAEL.

Exposure scenari os were devel oped for each species and
a quotient was calculated. |In both cases, the quotient for
aquatic invertebrates and small mammal s was determined to be
| ess than one. This suggested that both aquatic organisns
and small mamal s are not likely to be adversely affected by
EGBE em ssions to the atnosphere.

Based on our review of these data suppl enmented by
addi ti onal environnmental nodeling, we have made an initi al
determ nation that there are adequate data on environnenta
effects of EGBE to determ ne that ambient concentrations,
bi oaccunul ati on, or deposition of EGBE are not reasonably
anticipated to cause adverse environnental effects.

F. Transfornati on Assessnent

Et hyl ene gl ycol nonobutyl ether is one of many VOC t hat
transforminto other HAP after em ssion into the anbient
air. The petition identifies the principal oxidation
products of EGBE as n-butyl formate, 2-hydroxyethyl formate,
pr opi onal dehyde, 3-hydroxybutyl formate, and several

isoneric fornms of an organic nitrate conmpound. Only one of
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t hese conpounds (i.e., propional dehyde) is a |listed HAP
However, the formate esters are known to transformin the
at nrosphere into formal dehyde, which is another |isted HAP
I n addi tion, propional dehyde undergoes further
transformation to fornmal dehyde and acet al dehyde (which is
al so a HAP). Both formal dehyde and acet al dehyde are
probabl e human carci nogens and have been identified by the
EPA as anmong the 33 HAP of greatest concern under the
Integrated Urban Air Toxics Strategy published in the

Federal Register on July 19, 1999 (64 FR 38706).

The petitioner concluded that insignificant anounts of
t hese conpounds are forned as a result of secondary
transformati on of EGBE. After reviewing the petitioner’s
anal ysis, we concluded that it was a reasonable effort to
determ ne whet her EGBE transformati on products are likely to
be of concern. However, there were data gaps and additi onal
guestions which we judged to need further attention.
Consequently, we undertook an independent analysis to
estimate typical urban anbient air concentrations of
f or mal dehyde, acet al dehyde, and propi onal dehyde due to EGBE
transformation. CQur evaluation, sunmmarized bel ow, indicates
t hat at nospheric transformati on of EGBE em ssions may not
reasonably be anticipated to cause adverse effects to human

health. The full transformati on assessnent is contained in

53



t he docket.

A | arge percentage of anbient forml dehyde and
acet al dehyde is due to atnospheric transformation of VOC
In fact, the State of California has estimated that as nuch
as 88 percent of the ambient fornmal dehyde and 41 to 67
percent of the anbient acetal dehyde arise from at nospheric
transformation from VOC. The renminder is attributed to
direct em ssions. A previous analyses carried out as part
of the EPA's Cunul ative Exposure Project (CEP) in the md-
1990s suggests that EGBE transfornmation is not anong the
nost significant contributors to anbient fornmal dehyde and
acet al dehyde. The CEP analysis identified two pollutants
(propene and ethene) as mmjor contributors to anbient
concentrations of formal dehyde, and two pollutants (propene
and 2-butene) as the major contributors to acetal dehyde.
Several other VOCs including EGBE were considered only ninor
precursors to formal dehyde and acet al dehyde in the CEP
anal ysi s.

Secondary formal dehyde is fornmed from EGBE via a two
step process. First, EGBE with an average half-life of
approximately 18 hours and a life tine of about 25 hours
transforns into internedi ate conpounds, such as formate
esters and proprional dehyde. Second, these conpounds

transforminto formal dehyde. Based on the information
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contained in the petition, formate esters have half-1lives
rangi ng from 21 hours to 55 hours. Proprional dehyde has a
hal f-1ife of about 12 hours. Due to the relatively |ong
time required to conplete the process, and the resulting

| arge dilution of the EGBE reaction products in the

at nosphere, we do not anticipate el evated concentrations of
f ormal dehyde formati on due to EGBE transformati on near EGBE
em ssions points that will cause adverse effects to human
heal t h.

We have estimated that the half-life for EGBE to
convert to formal dehyde through the two step process is
approxi mately 37 hours. Assum ng the average wind speed is
about 3 mles per hour (nph), a plunme fromany given EGBE
emssion wll travel about 111 mles in a 37-hour period. A
conservative dispersion calculation at this point in time
indicates that the plune is well dispersed such that EGBE
concentrations are decreased by at |east 300-fold fromthe
predi cted maxi mum fence |ine concentrations. Considering
di spersion al one and the nmaxi mum fence |ine concentration
for the | argest EGBE em ssion source presented in the
petition of approximtely 330 mcrograns per neter cube
(ug/nf) (i.e., 0.3 ng/nf), we can conservatively estinmate
that EGBE | evels in typical urban areas m ght be as high as

1 ug/nt. Concurrent with this dispersion, EGBE enissions
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transformrelatively slowy into formal dehyde which, in
turn, deconposes nuch nore quickly. W estimate that the
concentrations of fornmal dehyde due to EGBE transformati on at
this point would be roughly 0.06 ug/n?.

Based on avail abl e anbient nonitoring data for 82 urban
area nonitoring sites in 17 States, we determ ned that the
anbi ent average concentration of formal dehyde in urban areas
is about 2.8 ug/nf. Therefore, we estimate that roughly 2
percent (i.e., 0.06 ug/n¥) of the anbient formal dehyde coul d
be due to EGBE transformation. However, due to the
conservatismbuilt into the estinmation procedure, we feel
this is an overestimate. W feel that the actual
contribution of EGBE to fornal dehyde |levels is nuch | ess
than 2 percent.

We al so considered the risk to human heal th posed by
anbi ent fornmal dehyde. Using EPA default exposure and risk
assunptions (such as the assunption that there is no
threshold for the carcinogenic effect and that the dose-
response relationship is linear at | ow doses), the increased
ri sk of cancer for people assuned to be exposed for a
lifetinme to the anbient concentration can be cal cul ated by
mul tiplying the anbient concentration by the cancer Unit
Ri sk Estimate (URE). The URE is an upper bound estimate of

the increased risk of cancer per unit of exposure for a
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lifetime. (The IRIS gl ossary defines upper-bound as “a

pl ausi bl e upper limt to the value of a quantity. This is
usually not a true statistical confidence Iimt”.) The
current URE for formal dehyde, as listed by IRIS, is 1.3 x
10> per mcrogram per cubic neter (per ug/nf). (Note: The
EPA periodically reviews and updates the toxicol ogical
information for chemcals on IRIS. Currently we are
review ng formal dehyde. As such, the URE may change, but
based on currently available information, it is not likely
to becone higher than what is currently on IRIS.) This
means that if people are exposed to 1 m crogram of

f or mal dehyde per cubic nmeter of air (1 ug/n¥) for a
l[ifetime, we estimate that they woul d have an esti mat ed
upper bound increased risk of cancer of 1.3 x 10° or 13 in
a mllion. Therefore, if we assune people are exposed to

t he average anbi ent concentration of formal dehyde (i.e., 2.8
ug/n?) for alifetime, we calculate the upper bound

i ncreased cancer risk for these people to be about 30 in a
mllion, or 3 x 10°°. Thus, while the total |evel of risk
fromanbient | evels of fornal dehyde is greater than one in a
mllion (or 1 x 10°), a relatively small portion of these
anbient levels is likely to be attributable to EGBE

t ransformati on.

G ven the level of risk fromformal dehyde generally,
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and because EGBE is likely to contribute |l ess than 2 percent
to the total anbient concentration of fornmal dehyde, we do
not anticipate that formal dehyde from EGBE transfornmation

wi || have an adverse inpact on human health.

We al so assessed the potential for adverse health
effects other than cancer. No EPA RfFC is available for
f ormal dehyde for an assessnent of noncancer ri sks.

Therefore, we conpared anbient levels to the mnimal risk

| evel (MRL) for formal dehyde, produced by the Agency for
Toxi cs Substances and Di sease Registry. The MRL for

formal dehyde is 10 ug/nf. The anbi ent outdoor |evels of

f or mal dehyde used for this analysis are |l ess than the MRL
whi ch suggests that adverse noncancer effects are not likely
to result from exposures to these anbi ent outdoor
concentrati ons.

Pr opi onal dehyde is al so produced by the secondary
transformation of EGBE. The half-life of propional dehyde is
about 1.4 tines shorter than the half-life of EGBE, which
i ndi cates that propional dehyde degrades about 1.4 tines
faster than it is fornmed from EGBE. Assum ng steady state,
we have determ ned that the concentration of propional dehyde
(in ug/nf) is expected to be roughly 2.8 tinmes |ower than
the concentration of EGBE. Assumng that 1 ug/n? is

representative of the anbient EGBE concentrations expected
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in typical urban areas, based on nonitoring data, we
estimate that propional dehyde concentrations resulting from
degradation of these EGBE | evel s woul d be roughly 0.4 ug/n?.

Based on available nonitoring data from 23 sites, the
mean anbi ent air concentration of propional dehyde is 0.94
ug/ nt. The 95'" percentile of the anmbient nonitoring data is
2.3 ug/ . Since the anbient average concentration of
propi onal dehyde in urban areas is about 0.94 ug/nf, we
estimated that as nmuch as 40 percent (i.e., 0.4 ug/n¥) of
t he anbi ent propi onal dehyde coul d be due to EGBE
transformati on.

Pr opi onal dehyde is not classified as a carcinogen, and
we were not able to |locate data that indicated carcinogenic
properties. Consequently, cancer risks due to the anbient
| evel s of propional dehyde were not eval uated. There are,
however, very limted data on noncancer effects of
propi onal dehyde; but there are no RfCs or MRLs avail abl e.

The only noncancer benchmark found on propi onal dehyde
is a draft Prelimnary Eval uation Concentration (PEC) of 9
ug/ n¥, developed in 1994 and presented in a draft EPA report

titled: Non-Cancer Benchnarks for Screeni ng Hazardous Air

Pollutants for the Urban Area Source Program Draft for

Peer Review. (April 1994). The draft PECis an interim

screening | evel value and has not undergone peer review It
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i s based on the assunption that propional dehyde exhibits
toxic effects simlar to acetal dehyde, but is less toxic

t han acet al dehyde. I n deriving the PEC, several uncertainty
factors were applied to account for various uncertainties
and data limtations. Based on the approach to derivation,
we believe that the PEC is probably protective, and that
exposures to propional dehyde at |evels below 9 ug/nf are not
likely to pose significant risk of adverse noncancer health
ef fects.

Using the PEC as a decision criterion, the mean anbi ent
concentrations for propional dehyde (about 0.94 ug/n¥) and
the 95'" percentile (about 2.3 ug/n?¥) are well bel ow the PEC
of 9 ug/n¥. Although we estimate EGBE transformation to
contribute as nuch as 40 percent of the anbient
concentration of propional dehyde, we judge that adverse
noncancer health effects are not likely to result due to
transformati on of EGBE to propional dehyde.

Acet al dehyde is also forned from EGBE via a two step
process. In this process, EGBE transforns to
pr opi onal dehyde whi ch then further converts to one of 3
conmpounds: formal dehyde, acetal dehyde or peroxypropionly
nitrate. As described previously in this section, we
assunmed that each EGBE nolecule is converted to one

pr opi onal dehyde nol ecule in 25 hours and that half of the
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pr opi onal dehyde converts into acetal dehyde in 12 hours.
Based on these assunptions, we estinated that in
approximately 37 hours, one half of the avail abl e EGBE
nol ecules in the anbient air is convert to acetal dehyde
nol ecul es. The half-life of acetal dehyde is about 2.5 tines
shorter than the half-life of EGBE s conversion to
acet al dehyde through the two step process, which indicates
t hat acetal dehyde degrades about 2.5 tines faster than it is
formed from EGBE. Therefore, assum ng steady state, the
concentration of acetal dehyde is predicted to be roughly 6.7
tinmes lower than the concentration of EGBE. Assumng that 1
ug/nt i s representative of the anbi ent EGBE concentrations
that woul d be expected in typical urban areas, we estinate
t hat acet al dehyde concentrations resulting from degradati on
of these EGBE | evels would be roughly 6.7 times |ower, or
0. 15 ug/ n?.

Since the anbi ent average concentration of acetal dehyde
in urban areas is about 2.5 ug/n? (based on avail abl e
anbi ent nonitoring data for urban areas), we estinated that
roughly 6 percent or 0.15 ug/n? of the anbi ent acetal dehyde
could be due to EGBE transformation. W think this is a
conservative estimate, and that the actual contribution of
EGBE to acetal dehyde levels in typical urban areas is likely

to be less than 6 percent.
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To evaluate the potential risks for public health, the
i ncreased cancer risks can be estimated. The URE for
acet al dehyde is 2 x 10° per ug/n¥. (Note: As with
f ormal dehyde, the URE for acetal dehyde is currently being
reviewed by EPA and is likely to change. However, based on
currently available information, the URE for acetal dehyde is
not likely to becone significantly higher, and may be nuch
| oner than the current value.) This neans that if people
are exposed to 1 mcrogram of acetal dehyde per cubic neter
of air (1 ug/nf) for alifetine, we estimate that they would
have an estimated upper bound increased risk of cancer of
2.2 x 10°% or 2.2 in 1 mllion. Therefore, if we assunme
peopl e are exposed to the average ambi ent concentration of
acet al dehyde (i.e., 2.5 ug/n¥) for a lifetinme, we calcul ated
t he upper bound i ncreased cancer risk for these people to be
about 6 in 1 mllion, or 6 x 10, As with formal dehyde,
the total risk level fromanbient |evels of acetal dehyde is
greater than 1 in 1 mllion. However, only a relatively
smal | portion of these anbient levels is attributable to
EGBE transfornmation. Because EGBE is likely to contribute
| ess than 6 percent of the total anbient concentration of
acet al dehyde, we do not anticipate that acetal dehyde from
EGBE transformation will have an adverse inpact on hunman

heal t h.
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We al so evaluated the potential for noncancer hazards.
The RfC for acetal dehyde is 9 ug/n¥, which is higher than
the reported anbi ent concentrations, therefore, we do not
expect adverse noncancer effects to occur due to exposures
to these outdoor anbient concentrations.

Based on our analyses, as well as information presented
in the petition, we feel that EGBE transformation to HAP is
not a significant concern for public health. Since EGBE
transformation products are likely to pose relatively | ow
risks in typical urban anmbient air, and since EGBE em ssions
are not expected to result in elevated |evels of
f or mal dehyde, proprional dehyde, or acetal dehyde near EGBE
em ssion sources that pose significant risks to human
heal th, we have nade an initial determ nation that the
avai |l abl e data indicate that atnospheric transfornmation of
EGBE em ssions to other HAP is not reasonably anticipated to
cause significant human health risks.

The quantitative estinmates and the associated risk
estimates presented above have sonme uncertainty associ ated
wWth the estimates. This is due to the sinplified approach,
assunptions made, and i nconplete know edge of the
at nospheric chem stry, and toxicity of the chem cals.
However, we generally used conservative assunptions

including: lifetinme exposures; |inear non-threshold dose-
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response rel ationshi p; conservative estimte of fornmal dehyde
that would be forned per nole of EGBE transforned; and that
the EGBE concentrations are 1 ug/nt. Therefore, we judge
that the estimates of risk due to the transformati on of EGBE
to formal dehyde, proprional dehyde, and acet al dehyde as
presented in this analysis are nore likely to be
overestimated rather than underestimated. Overall, this
anal ysis suggests that the fractions of fornmal dehyde,
proprional dehyde, and acet al dehyde in typical urban anbient
air resulting fromtransformati on of EGBE em ssions are not
likely to pose significant risks to human heal t h.

The EPA al so recogni zes that EGBE is a potenti al
tropospheri c ozone precursor. However, we feel that it is
i nappropriate to include a substance on the HAP |ist under
CAA section 112(b) due entirely to its tendency to form
ozone. Section 112(b)(2) of the CAA provides that no air
pollutant which is listed under CAA section 108(a), such as
ozone, may be added to the HAP list. It further provides
that a pollutant that is a precursor to a pollutant |isted
under section 108(a), such as EGBE, may not be included on
the HAP |ist unless it “independently meets” the HAP |i st
criteria. As explained in this preanble, we feel that the
petitioner has denonstrated that EGBE does not independently

nmeet the criteria for listing as a HAP under section 112 of
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t he CAA

The CAA established requirenments for reducing the
em ssion of air pollutants, and deals separately with HAP
(which are to be listed and regul ated under CAA section 112)
and criteria air pollutants (which are to be |isted under
CAA section 108 and regul ate under various other sections of
the CAA). Precursors of criteria air pollutants, such as
VOC, are regulated for their contribution to anbient |evels
of criteria pollutants under statutory provisions that do
not apply to HAP. This structure would lose its
significance if EPA were to include substances on the HAP
list solely as a result of their contribution to
concentrations of criteria air pollutants.

G Public Comments

We requested public coment as a part of the Federal
Reqgi ster notice announcing the recei pt of a conplete
petition to delist EGBE (64 FR 42125-27). The conmments
contai ned no technical information or data which was
relevant to our review of this petition. Copies of the
comment s have been included in the docket for the proposed
rul e.

H. Concl usi ons

Uncertainty is an inherent part of risk assessnent. It

ari ses because risk assessnent is a conpl ex process,
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requiring the integration of nultiple factors, and because
it involves predictions of risk that are not directly
observable. In the analysis, uncertainty arises for the
foll ow ng reasons. The IR S database, used as the source of
the human health effects decision criteria, is inperfect and
| eads to uncertainty in the RFC. W al so recogni ze that
there is uncertainty in the conputer nodels used to predict
the fate and transport of EGBE in the environnent. These
nodel s are sinplifications of reality and sonme variables are
excl uded.

For decisions which are based largely on risk
assessnents, sone degree of uncertainty is acceptable. Such
is the case for this proposed delisting decision. W do not
interpret CAA section 112(b)(3)(C to require absolute
certainty that a pollutant will not cause adverse effects on
human health or the environnent before it nay be del eted
fromthe list. The use of the terns “adequate” and
“reasonably” indicate that the Agency nust weigh the
potential uncertainties and their likely significance. To
this end, the assessnent applies conservative assunptions to
bi as potential error toward overstating human and ecol ogi cal
health effects. Thus, EPA is confident that even when we
consider the uncertainties in the petition's initial

assessnment and in the additional analyses, the results are
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nore likely to over-estimate rather than under-estinmate true
exposures and ri sks.

Based on our evaluation of the petition and the
subsequent anal yses, we judge that the potential for adverse
human health and environmental effects to occur from
proj ected exposures is sufficiently low to provide
reasonabl e assurance that such adverse effects will not
occur. For exanple, the petitioner appropriately applied
EPA’ s nodel guidelines and EPA' s tiered dispersion nodeling
approach which we designed to be conservative. Also, the
petitioner used sound analytic principles in nodifying the
standard assessnents described in the Tiered Approach, the
inverted tier 1 and the CARTSCREEN anal yses. [In addition,
the petition did not apply a fornal exposure assessnment to
the predicted anbient air concentrations. |Instead, the
petition used the nmaxi nrum annual anbi ent average air
concentrations alone as a surrogate for exposure. Based
upon the likely proximty of inhabitable areas and know edge
of human activity patterns, we feel that actual exposures
will be far |l ess than predicted exposures that were derived
fromthe dispersion analysis. Further, when nodeling
clusters of EGBE sources, the petition showed that
concentrations resulting fromboth closely | ocated maj or and

area sources are not likely to adversely affect health.
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Finally, the petition’s analysis using available data from
noni t ors suggest that anbient concentrations of EGBE in
urban areas are over two orders of magnitude |ower than the
nodel ed maxi mum concentrati ons.

Wth regard to toxicity, the information available to
the Agency at this tine indicates that nonlinear nodes of
action are likely responsible for the increased incidence of
tunors observed by the NTP (2000) in mce follow ng chronic
EGBE exposure. Application of nonlinear quantitative
assessnent nethods indicate that the noncancer RfD of 0.5
ng/ kg/ day and the RfC of 13 ng/n¥ which EPA devel oped for
EGBE, are adequately protective of these carcinogenic
effects. This determ nation assunes a nonlinear mechani sm
that requires exposure levels to be high enough to cause
certain lesions that are precancerous. Information is
currently inadequate to dism ss the potential contribution
of a linear nechani sm associated with the possi bl e nutagenic
nmet abolite BAL. Additional research (e.g., verification of
exi sting physiologically based pharmaco kinetic nodeling
results and inproved genotoxicity assays) woul d assist the
Agency in making a nore certain decision concerning the
potential for BAL to contribute to the adverse effects seen
in animals foll ow ng EGBE exposure and use of the proposed

nonl i near assessnent approach. |[|f additional information on
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BAL becones avail abl e between the proposal and the final
action on the delisting decision, EPA will evaluate and peer
review such information. W nay or nmay not determ ne that
any new i nformati on woul d be relevant to our analysis of
EGBE emi ssi ons.

As descri bed above, EPA' s proposed decision to renove
EGBE fromthe list of HAP is based on the results of a risk
assessnent denonstrating that em ssions of EGBE may not
reasonably be anticipated to result in adverse human health
or environnental effects. 1In addition to the anal yses
presented and the uncertainties inherent in risk assessnent,
we have considered other information related to EGBE in
maki ng this decision, nanely the transformation of EGBE into
other HAP as it deconposes in the anbient air. W concl ude
t hat anbi ent concentrations of the transforned HAP are very
smal |, and that they deconpose rapidly. Therefore, we do
not anticipate that EGBE transfornmation will be significant
enough to have an adverse inpact on human heal t h.

We al so considered the fact that EGBE is reported to
the Toxics Release Inventory (TRI) as part of the group of
gl ycol ethers. The 2000 TRI shows the air em ssions of the
class of chemicals “Certain dycol Ethers” to be ranked
nunber 12 by volunme. Under the proposed rule, it would no

| onger be regulated as a HAP, but it will continue to be
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reported in the TRI, as part of the group “Certain d ycol
Et hers” and regul ated under EPA' s criteria pollutant (ozone)
program

I n concl usion, EPA has made an initial determ nation,
after careful consideration of the petition and after
conpl eting additional analyses, that there are adequate data
on the health and environnental effects of EGBE to determ ne
t hat em ssions, anbient concentrations, bioaccunulation of
deposition of EGBE may not reasonably be anticipated to
cause any adverse effects to the human health or adverse
envi ronnment al effects.
IV. Statutory and Executive Order Reviews

A. Executive Order 12866: Requl at ory Pl anni ng and Revi ew

Under Executive Order 12866 (58 FR 51735, QOctober 4,
1993), EPA nust determ ne whether the regulatory action is
“significant” and, therefore, subject to Ofice of
Managenent and Budget (OVB) review and the requirenents of
t he Executive Order. The Executive Order defines
“significant regulatory action” as one that is likely to
result in a rule that may:

(1) Have an annual effect on the economy of $100
mllion or nore or adverse affect in a material way the
econony, a sector to the econony, productivity, conpetition,

j obs, the environnment, public health or safety, or state,
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| ocal or tribal governments or communities;

(2) <create a serious inconsistency or otherw se
interfere with an action taken or planned by anot her agency;

(3) materially alter the budgetary inpact of
entitlements, grants, user fees, or |oan prograns, or the
rights and obligation of recipients thereof; or

(4) raise novel legal or policy issues arising out of
| egal mandates, the President’s priorities, or the
principles set forth in the Executive O der.

Pursuant to the terns of Executive Order 12866, it has
been determ ned that the proposed action does not constitute
a “significant regulatory action” and is, therefore, not
subject to OVB review.

B. Paper wor K Reducti on Act

This action does not inpose an information collection
burden under the provisions of the Paperwork Reduction Act,
44 U. S.C. 3501 et seq. The proposed action will renove EGBE
fromthe CAA section 112 (b)(1l) HAP list and, therefore,
elimnate the need for information collection under the CAA
Burden neans the total tinme, effort, or financial resources
expended by persons to generate, mamintain, retain, or
di scl ose or provide information to or for a Federal agency.
This includes the tine needed to review instructions;

devel op, acquire, install, and utilize technol ogy and
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systens for the purposes of collecting, validating, and
verifying information, processing and nai ntaining

i nformation, and disclosing and providing information;

adj ust the existing ways to conply with any previously
applicable instructions and requirenents; train personnel to
be able to respond to a collection of information; search
data sources; conplete and review the collection of
information; and transmt or otherw se disclose the
information. An Agency may not conduct or sponsor, and a
person is not required to respond to a collection of
information unless it displays a currently valid OVB contr ol
nunmber. The OVB control nunbers for EPA s regul ations are
listed in 40 CFR part 9 and 48 CFR chapter 15.

C. Requl atory Flexibility Act

The Regul atory Flexibility Act (RFA) generally requires
an agency to prepare a regulatory flexibility analysis of
any rule subject to notice and comrent rul emaki ng
requi renents under the Adm nistrative Procedure Act or any
ot her statute unless the agency certifies that the rule wll
not have a significant econom c inpact on a substanti al
nunber of small entities. Small entities include snal
busi ness, small organizations, and snmall governnental
jurisdictions. For the purposes of assessing the inpacts of

today’s proposed rule on small entities, small entity is
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defined as: (1) a small business that neets the definitions
for small business based on the Small Business Associ ation
(SBA) size standards which, for this proposed action, can

i ncl ude manufacturing (NAICS 3999-03) and air transportation
(NAI CS 4522-98 and 4512-98) operations that enploy |ess

1, 000 peopl e and engi neering services (NAICS 8711-98)
operations that earn less than $20 nmillion annually; (2) a
smal | governnmental jurisdiction that is a government of a
city, county, town, school district or special district with
a popul ation of |ess than 50,000; and (3) a snal

organi zation that is any not-for-profit enterprise which is
i ndependently owned and operated and is not domnant in its
field.

After considering the econom c inpact of today’s

proposed rule on small entities, | certify that this
proposed action will not have a significant econom c i npact
on a substantial nunber of small entities. |n determning

whet her a rule has significant econom c inpact on a
substantial nunmber of small entities, the inpact of concern
is any significant adverse econom c inpact on snal

entities, since the primary purpose of the regul atory
flexibility analysis is to identify and address regul atory
alternatives “which mnimze any significant econom c i npact

of the proposed rule on small entities.” (5 U S.C. 603 and
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604). Thus, an agency may certify that a rule will not have
a significant econom c inpact on a substantial nunber of
small entities if the rule relieves regulatory burden, or

ot herwi se has a positive economc effect on all of the snal
entities subject to the rule. The proposed rule wll
elimnate the burden of additional controls necessary to
reduce EGBE em ssions and the associ ated operati ng,
nonitoring and reporting requirenents. W have, therefore,
concl uded that today’ s proposed rule will relieve regulatory
burden for all small entities. W continue to be interested
in the potential inpacts of the proposed rule on snal
entities and wel cone comments on issues related to such

i npacts.

D. Unf unded Mandat es Ref or m Act

Title Il of the Unfunded Mandates Reform Act of 1995
(UVRA), Public Law 1044, establishes requirenents for
Federal agencies to assess the effects of their regulatory
actions on State, local, and tribal governnents and the
private sector. Under section 202 of the UVRA, EPA
generally nust prepare a witten statenment, including a
cost-benefit analysis, for proposed and final rules with
“Federal mandates” that may result in expenditures to State,
| ocal, and tribal governments, in the aggregate, or to the

private sector, of $100 million or nore in any 1 year.
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Before promul gating an EPA rule for which a witten
statenent is needed, section 205 of the UVRA generally
requires EPAto identify and consider a reasonabl e nunber of
regul atory alternatives and adopt the |east costly, nost
cost-effective or |east burdensone alternative that achieves
the objectives of the rule. The provisions of section 205
do not apply when they are inconsistent with applicable | aw
Mor eover, section 205 allows EPA to adopt an alternative
other than the |east costly, nost cost-effective or |east
burdensone alternative if the Adm nistrator publishes with
the final rule an explanation why that alternative was not
adopted. Before EPA establishes any regul atory requirenents
that may significantly or uniquely affect small governnents,
including tribal governnents, it nust have devel oped under
section 203 of the UVRA a snall governnent agency plan. The
pl an nust provide for notifying potentially affected smal
governments, enabling officials of affected snal
governments to have meaningful and tinmely input in the
devel opment of EPA regul atory proposals with significant
Federal intergovernnmental mandates, and inform ng,
educating, and advising small governnents on conpliance with
the regul atory requirenents.

Today’ s proposed rul e contains no Federal mandates for

State, local, or tribal governnments or the private sector
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The proposed rul e inposes no enforceable duty on any State,
| ocal or tribal governnents or the private sector. |In any
event, EPA has determ ned that the proposed rul e does not
contain a Federal mandate that may result in expenditures of
$100 mllion or nore for State, local, and tribal
governments, in the aggregate, or the private sector in any
1 year. Because the proposed rule renpves a conpound
previously |l abeled in the CAA as a HAP, it actually reduces
t he burden established under the CAA  Thus, today’s
proposed rule is not subject to the requirenents of sections
202 and 205 of the UWRA.

E. Executive Order 13132: Federali sm

Executive Order 13132 (64 FR 43255, August 10, 1999)
requi res EPA to devel op an accountabl e process to ensure
“meani ngful and tinmely input by State and | ocal officials in
t he devel oprment of regulatory policies that have federalism
inplications.” *“Policies that have federalisminplications”
is defined in the Executive Order to include regul ations
t hat have “substantial direct effects on the States, on the
rel ati onshi p between the national government and the States,
or on the distribution of power and responsibilities anong
t he various |evels of government.”

Under Executive Order 13132, EPA may not issue a

regul ation that has federalisminplications, that inposes
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substantial direct conpliance costs, and that is not
required by statute, unless the Federal governnent provides
the funds necessary to pay the direct conpliance costs
incurred by State and | ocal governnments, or EPA consults
with State and | ocal officials early in the process of

devel opi ng the proposed regul ation. The EPA al so may not
issue a regulation that has federalisminplications and that
preenpts State | aw unless the Agency consults with State and
| ocal officials early in the process of devel oping the
proposed regul ati on.

Today’ s proposed rul e renoves the substance EGBE from
the list of HAP contained under section 112(b)(1) of the
CAA. It does not inpose any additional requirenments on the
States and does not affect the bal ance of power between the
States and the Federal governnent. Thus, the requirenents
of section 6 of the Executive Order do not apply to the
proposed rul e.

F. Executive O der 13175: Consultation and Coordi nati on

with Indian Tribal Governnents

Executive Order 13175 (65 FR 67249, Novenber 9, 2000)
requi res EPA to devel op an accountabl e process to ensure
“meani ngful and tinmely input by tribal officials in the
devel opnent of regulatory policies that have tribal

inplications.” The proposed rul e does not have tribal
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inplications, as specified in Executive Oder 13175.

A review of the avail able em ssion inventory does not
indicate that tribal EGBE em ssions sources are subject to
control under the CAA, therefore, the proposed rule is not
anticipated to have tribal inplications. 1In addition, the
proposed action will elimnate control requirenments for EGBE
and, therefore, reduces control costs and reporting
requirenents for any tribal entity operating a EGBE source
subj ect to control under the CAA which we m ght have m ssed.
Thus, Executive Order 13175 does not apply to the proposed
rul e.

G Executive Order 13045: Protection of Children from

Envi ronnental Health Risks and Safety Ri sks

Executive Order 13045 (62 FR 19885, April 23, 1997)
applies to any rule that: (1) is deternmined to be
“econom cally significant” as defined under Executive O der
12866, and (2) concerns an environmental health or safety
ri sk that EPA has reason to believe may have a
di sproportionate effect on children. |If the regulatory
action nmeets both criteria, the Agency nust evaluate the
environnmental health or safety effects of the planned rule
on children, and explain why the planned regulation is
preferable to other potentially effective and reasonably

feasible alternatives considered by the Agency.
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The EPA interprets Executive Oder 13045 as applying
only to those regulatory actions that are based on health or
safety risks, such that the analysis required under section
5-501 of the Executive Order has the potential to influence
the regulation. The proposed rule is not subject to
Executive Order 13045 because it is not economcally
significant as defined in Executive Order 12866, and because
t he Agency does not have reason to believe the environnental
health or safety risks addressed by this action present a
di sproportionate risk to children. This determnation is
based on the fact that the RFCis determned to be
protective of sensitive sub-popul ations, including children.

H. Executive Order 13211: Actions Concerni ng Requl ati ons

that Significantly Affect Enerqy Supply, Distribution, or

Use

The proposed rule is not subject to Executive O der
13211 (66 FR 28355, May 22, 2001) because it is not a
significant regulatory action under Executive Order 12866.

| . Nat i onal Technol ogy Transfer and Advancenent Act

Section 112(d) of the National Technol ogy Transfer and
Advancemnment Act of 1995 (NTTAA), Public Law No. 104-113,
section 12(d) 915 U.S.C. 272 note), directs all Federal
agencies to use voluntary consensus standards instead of

gover nment - uni que standards in their regulatory activities
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unl ess to do so would be inconsistent with applicable |aw or
otherwi se inpractical. Voluntary consensus standards are
techni cal standards (e.g., material specifications, test

nmet hod, sanpling and anal yti cal procedures, business
practices, etc.) that are devel oped or adopted by one or
nore vol untary consensus standards bodi es. Exanpl es of
organi zations generally regarded as voluntary consensus

st andards bodies include the American society for Testing
and Materials (ASTM, the National Fire Protection

Associ ation (NFPA), and the Society of Autonotive Engineers
(SAE). The NTTAA requires Federal agencies like EPAto
provi de Congress, through OVB, with explanations when an
agency deci des not to use avail abl e and applicable voluntary
consensus standards. The proposed rul e does not involve
techni cal standards. Therefore, EPA is not considering the

use of any voluntary consensus standards.
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Delist EGBE from HAP List - Proposed Rule, Page 81 of 82

Li st of Subjects in 40 CFR Part 63

Environnmental protection, Air pollution control,
Hazar dous substances, Reporting and recordkeeping

requirenents.

Dat ed:

Mari anne Lamont Hori nko,
Acting Adm ni strator
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For the reasons set out in the preanble, title 40, chapter

1, part 63, of the Code of Federal Regulations is anmended as

fol | ows:

PART 63--[AMENDED]

1. The authority citation for part 63 continues to read as

fol |l ows:

Authority: 42 U S.C 7401, et seq.

Subpart C--[AMENDED]

2. Subpart C is anended by addi ng 863.61 and reserving

8863. 62 through 63.69 to read as foll ows:

§63.61 Deletion of ethylene glycol monobutyl ether (CAS

number 111-76-2) from the list of hazardous air pollutants.
The substance et hyl ene gl ycol nonobutyl ether (EGBE)

(2-But oxyet hanol) (CAS No. 111-76-2) is deleted fromthe

list of hazardous air pollutants established by 42 U S. C

7412(b)(1).

8863. 62-63. 69 [Reserved]
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